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Approach to RUQ Pain By: Jose Medina MD, MSW
Disclosures 
❖ I own a butterfly IQ and kinda know how to use it.
Why this topic?
❖ Recent patient case at Puentes de Salud 
❖ Personal interest in US, which plays a key role 
Objectives 
❖ Highlight the prevalence of RUQ Pain
❖ Review the anatomy relevant to RUQ Pain
❖ Discuss the broad differential associated 
❖ Walkthrough important history, physical exam, and lab work components of the 
work up for RUQ pain 
❖ Review the appropriateness/clinical utility of different imaging modalities 
❖ Highlight common US findings associated with RUQ pain 
❖ Case review and management of common RUQ diagnoses 
Prevalence of RUQ Pain
❖Abdominal pain is the most frequent reason that patients 
present to emergency departments
❖Accounted for more than 10 million emergency department 
visits in the United States in 2012 (7.9% of all visits) 
❖Gallstone disease afflicts more than 20 million people in the 
United States and is the leading cause of inpatient admissions 
for gastrointestinal disease. 
❖Between 1997 and 2012, the number of patients discharged 
with a primary diagnosis of acute cholecystitis increased by 
44.3%. 
❖It is estimated that over 700,000 cholecystectomies are 
performed annually in the United States
Revzin, 2017 - Right Upper Quadrant Pain: Ultrasound First! - https://onlinelibrary.wiley.com/doi/full/10.1002/jum.14274









❖ Right lung base
❖ Overlying muscle/skin
Anatomy of RUQ Pain
❖ Stones/Sludge in the gallbladder - Biliary sludge/
Cholelithiasis
❖ Stones in the neck of the gallbladder/Cystic duct - 
Cholecystitis 
❖ Stones in the common bile duct - 
Choledocholithiasis 
❖ Stones in the hepatic duct - Hepatolithiasis 
❖ Stones in the Ampulla of Vater - Gallstone 
Pancreatitis 
❖ Similar presentations with external compression of 
biliary tree
❖ Infection/Ascending Cholangitis 2/2 to obstruction
https://muschealth.org/medical-services/ddc/patients/digestive-diseases/pancreas/gallstones-and-bile-duct-stones
Differential of RUQ Pain
Middleton,  2008 - “Right Upper Quadrant Rain”, Ultrasound: A practice Approach to Clinical Problems 
Differential of RUQ Pain - Structure Based
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
Differential of RUQ Pain - Prevalence
Middleton,  2008 - “Right Upper Quadrant Rain”, Ultrasound: A practice Approach to Clinical Problems 
General Approach to RUQ Pain 
❖ ABCDE survey
❖ IV access with two large-bore peripheral IVs
❖ IV fluid resuscitation 
❖ Hemodynamic and respiratory support
❖ NPO status
❖ Perform a focused history and physical examination.
❖ Perform targeted diagnostics (Labs/Imaging) and further tests as required.
❖ Early surgical consult
❖ Administer supportive care as needed.
❖ Analgesia 
❖ Empiric antibiotics for intra-abdominal infections
❖ Antiemetics
❖ NG tube placement
❖ Identify and treat the underlying cause.
Macaluso C, McNamara. Evaluation and management of acute abdominal pain in the emergency department. International Journal of General Medicine .2012
Important History Considerations
❖ An important feature to distinguish is the character of the RUQ pain—dull or poorly localized versus sharp and 
focal. 
❖ Vaguely localized pain suggests a source with visceral innervation, and may be from a remote location:
❖ thorax (myocardial infarction), 
❖ lower abdomen, 
❖ genitourinary system
❖ Visceral pain is  generally poorly defined, predominantly midline, aching, diffuse, and accompanied by malaise and 
nausea.
❖ Pain that is sharp and well-localized suggests direct somatic nerve irritation from that area:
❖ cholelithiasis, 
❖ peptic ulcer disease,
❖ zoster
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
Important History Considerations
❖ Timeframe of pain (Acute, Intermittent, Chronic) 
❖ Sudden onset of pain associated with rebound or guarding raises the likelihood of an intra-abdominal emergency:
❖ such as a vascular catastrophe (abdominal aortic aneurysm or dissection), 
❖ viscous perforation, 
❖ or, more rarely, ovarian torsion or acute appendicitis. 
❖ Intermittent symptoms with acute bouts of worsening pain may represent progression of disease:
❖ gallbladder stones, 
❖ pancreatitis,
❖ liver failure
❖ Whereas Chronic worsening complaints point toward a neoplastic or intrinsic organ cause (eg, chronic hepatitis)
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
Important Historical Considerations
❖ Aggravating or alleviating factors should be also considered. 
❖ Pain worse after eating may be related to:
❖ PUD, 
❖ gallbladder stone disease, 
❖ or mesenteric ischemia. 
❖ Peritoneal conditions are often exacerbated with cough, moving, or walking. 
❖ Associated systemic symptoms such as fever, jaundice, and weight loss may also be helpful in narrowing down the 
differential diagnosis. 
❖ A thorough ROS essential! 
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
Physical Exam Considerations
❖General appearance and vital signs can help narrow the differential diagnosis. 
❖Patients with peritonitis tend to lie very still
❖Whereas those with renal colic seem unable to stay still. 
❖Fever suggests infection; however, its absence does not rule it out, especially in patients who are older or 
immunocompromised. 
❖Tachycardia and orthostatic hypotension suggest hypovolemia. 
❖Those with systemic inflammatory response, are more likely to have an infectious process or acute 
manifestation of disease.
AAFP - Evaluation of Acute Abdominal Pain in Adults: https://www.aafp.org/afp/2008/0401/p971.html
SIRS, Sepsis, and Septic Shock Criteria
MD Calc
qSOFA
❖Identifies high-risk patients for in-hospital mortality 
with suspected infection outside the ICU.
❖qSOFA Scores 2-3 are associated with a 3- to 14-fold 
increase in in-hospital mortality. 
❖Assess for evidence of organ dysfunction with 
blood testing including serum lactate.
MD Calc
Physical Exam Considerations
❖Pay close attention to the cardiac and lung examinations in patients with upper abdominal pain because they could 
suggest pneumonia or cardiac ischemia.
❖Abdominal exam 
❖Masses and RUQ organomegaly are best noted on deep palpation
❖There are several specialized maneuvers that evaluate for signs associated with causes of abdominal pain. 
❖Carnett's sign (i.e., increased pain when a supine patient tenses the abdominal wall by lifting the head and 
shoulders off the examination table) in patients with abdominal wall pain 
❖Murphy's sign in patients with cholecystitis (although it is only present in 65 percent of adults with cholecystitis and 
is particularly unreliable in older patients); 
❖Psoas sign in patients with appendicitis.
❖Other signs such as rigidity and rebound tenderness are nonspecific
AAFP - Evaluation of Acute Abdominal Pain in Adults: https://www.aafp.org/afp/2008/0401/p971.html
Special Manuvers 
Physical Exam Considerations
❖ Rectal and pelvic examinations are recommended in patients with co-occuring lower abdominal and pelvic 
pain.
❖ A rectal examination may reveal:
❖  fecal impaction, 
❖ a palpable mass, 
❖ occult blood in the stool. 
❖ Tenderness and fullness on the right side of the rectum suggest a retrocecal inflamed appendix. 
❖ A pelvic examination may reveal:
❖ vaginal discharge, which can indicate vaginitis. 
❖ Cervical motion tenderness and peritoneal signs, which increase the likelihood of ectopic pregnancy or 
other gynecologic complications, such as salpingitis or a tuboovarian abscess.
AAFP - Evaluation of Acute Abdominal Pain in Adults: https://www.aafp.org/afp/2008/0401/p971.html
Red Flags
• Sudden onset of severe pain




• Patient lying very still
• Patient writhing in pain
• Jaundice
• Guarding and/or rigidity (focal or diffused)
• Rebound tenderness (focal or diffused) 
• Absent or tinkling bowel sounds
• Gross abdominal distention
• Pain out of proportion to abdominal findings
• High-risk patient characteristics
◦ Age > 50 years
◦ Previous abdominal surgery
◦ History of CAD and/or atrial fibrillation
Amboss - Acute Abdomen: https://next.amboss.com/us/article/N50-4g
Labs for Consideration 
















Amboss - Acute Abdomen: https://next.amboss.com/us/article/N50-4g
LFTs
❖ The term “liver function tests“ is a misnomer as many of the tests do not comment on the function of the liver but rather 
pinpoint the source of the damage (Hepatocellular vs. Colestatic). 
❖ Elevations in ALT and AST in out of proportion to ALP and bilirubin denotes a hepatocellular disease. 
❖ Whereas, an elevation in ALP and bilirubin in disproportion to ALT and AST would denote a cholestatic pattern. 
❖ The actual function of the liver can be graded based on its ability to produce albumin as well as vitamin K dependent clotting 
factors
StatPearls - LFTs: https://www.ncbi.nlm.nih.gov/books/NBK482489/
LFTs: Liver/Hepato-biliary Injury
❖ Transaminitis: Aminotransferases (AST, ALT)
❖ Generally associated with hepatocellular damage
❖ Generally not associated with cholestasis
❖ Ratio of AST and ALT can be useful in differential
❖ ALT is more specific for liver damage than AST
❖ AST: ALT =1
❖ Associated with ischaemia (CCF and ischaemic necrosis and hepatitis)
❖ AST: ALT >2.5
❖ Associated with Alcoholic hepatitis
❖ Alcohol induced deficiency of pyridoxal phosphate
❖ AST: ALT <1
❖ High rise in ALT specific for Hepatocellular damage
❖ Tylenol OD with hepatocellular necrosis
❖ Viral hepatitis, ischaemic necrosis, toxic hepatitis
❖ Elevation with cholestasis (ALP, GGT)
❖ ALP – primarily associated with cholestasis and malignant hepatic infiltration
❖ Marker of rapid bone turnover and extensive bony metastasis
❖ GGT – sensitive to alcohol ingestion
❖ Marker of hepatocellular damage but non-specific




❖ Albumin is synthesized in the liver, producing approximately 10 grams per day. 
❖ With any liver disease, there is a fall in serum albumin, reflecting decreased synthesis. 
❖ If liver function is normal and serum albumin is low, this may reflect on poor protein intake (malnutrition) or protein loss (nephrotic syndrome, 
malabsorption, or protein-losing enteropathy).
❖ Prothrombin time (PT) measures the rate of conversion of prothrombin to thrombin. 
❖ Except for factor VIII (Liver and endothelial cells), all other coagulation factors are synthesized by the liver. 
❖ Prothrombin time requires factors II, V, VII, and X and, as these are made in the liver, the liver's function is crucial in coagulation. 
❖ If the synthetic function of the liver is normal and prothrombin time is delayed this may indicate treatment with warfarin, consumptive 
coagulopathy (e.g., disseminated intravascular coagulopathy), or deficiency of vitamin K.
https://litfl.com/liver-function-tests/
Imaging Considerations
❖ Choosing the most appropriate and high-yield imaging modality 
is vital in the management of RUQ conditions.
❖ The maxim that ultrasound (US) is the initial study of choice in 
RUQ largely holds true for most disorders, but other imaging 
options should at least be considered in all but the most clearcut 
cases.
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
Plain Radiographs 
❖ Despite their speed, relatively low cost, and ubiquity, plain abdominal 
radiographs are of limited value in most disorders originating in the RUQ. 
❖ Recent studies have found that abdominal radiographs primarily identify the 
cause of symptoms and/or change management in fewer than 10% of patients 
with acute abdominal pain, and very frequently do not obviate the need for 
further imaging.
❖ Plain radiographs, either of the chest or abdomen, are probably most helpful 
when the origin of symptoms is suspected to be outside the RUQ:
❖ i.e. pneumonia, 
❖ pleural effusion, 
❖ bowel obstruction.
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
RUQ Ultrasound
❖ RUQ US evaluation is a low-radiation, rapid, noninvasive, easily 
obtained test that can be performed at a patient’s bedside and has been 
shown to be highly accurate in the hands of emergency/outpatient 
providers.
❖ It is most helpful in the diagnosis of biliary tract disorders, such as 
cholelithiasis and cholecystitis. 
❖ The American College of Radiology has published appropriateness 
criteria for the use of US (and other imaging modalities) in various 
scenarios of RUQ pain, and in every one US is rated as more 
appropriate than computed tomography (CT), MRI, or 
Cholescintigraphy/HIDA.
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
RUQ Ultrasound
❖ Acute cholelithiasis is generally easily seen on US owing to the 
bright (hyperechoic), round appearance of stones (one or multiple) 
within the gallbladder and often associated posterior shadowing 
below. 
❖ In addition to stones, cholecystitis presents with gallbladder wall 
thickening, pericholecystic fluid, and classically a sonographic 
Murphy’s sign (localized pain over the gallbladder when the US 
transducer is applied. 
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
RUQ Ultrasound
Middleton,  2008 - “Right Upper Quadrant Rain”, Ultrasound: A practice Approach to Clinical Problems 
RUQ Ultrasound
❖ Other biliary tree disorders can be evaluated readily by US.
❖ RUQ US can evaluate the degree and location of biliary obstruction and/
or dilation (intrahepatic, extrahepatic, or both). 
❖ One exception to the superiority of US is in suspected choledocholithiasis, 
in which this modality is often less sensitive than MR 
cholangiopancreatography (MRCP).
❖ US is also helpful in diagnosing primary liver disorders, particularly 
masses/neoplasms, infections/abscesses, cirrhosis, and portal vein 
disease. 
❖ Pancreatic US is useful to evaluate for gallstone-related pancreatic disease, 
and in the identification of acute or chronic pancreatitis. 
❖ Masses and pseudocysts may also be identified, but generally CT is 
the preferred imaging study for these disorders.
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
RUQ Ultrasound
US may be helpful in diagnosing disorders that do not originate from the 
RUQ. 
Nephrolithiasis, pyelonephritis, renal masses, AAA, cardiac pathology, and 
ruptured ectopic pregnancy may be discovered either with conventional RUQ 
US or by expanding slightly the anatomic parameters for evaluation
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
RUQ Ultrasound
Joshi, 2018: US of Right Upper Quadrant Pain in the Emergency Department: Diagnosing beyond Gallbladder and Biliary Disease
CT
❖ CT imaging is, overall, the diagnostic modality of choice for undifferentiated 
abdominal pain, particularly those with fever and non-localized symptoms.
❖ However, for most common biliary and hepatic disease, CT does not add any 
significant sensitivity or specificity over US, and comes at the cost of higher 
radiation.
❖ Pancreatic diseases, however, are best evaluated with contrast-enhanced CT, 
and may show the degree of inflammation in pancreatitis, necrotizing features, 
pseudocysts, and masses.
❖ CT can also better delineate complicated biliary disorders, such as gas-forming 
processes, abscesses, hemorrhage, and perforation, and can be a second-line 
imaging modality when RUQ US fails to reveal a source of pain.
❖ CT is able to provide great sensitivity and specificity in diagnosing abdominal 
disorders distant to the RUQ:
❖ Appendicitis
❖ Diverticulitis, 
❖ Renal stone disease are well-delineated by this modality.
❖ Vascular processes (aortic dissection, mesenteric ischemia, median arcuate 
ligament syndrome) 
❖ Pulmonary disease (embolism, masses, infiltrates)
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
Other Imaging Modalities
Tests such as MRI, scintigraphy (HIDA), and endoscopic or magnetic retrograde 
cholangiopancreatography are useful tools in the diagnosis of RUQ disorders, but 
are rarely indicated or available in the acute setting.
These studies are often time and labor intensive, with higher cost, and provide 
little additional information in an emergent patient, and usually come along with 
a sub-specialty consult. 
ERCP is helpful in the setting of gallstone pancreatitis, but in the absence of 
obstruction or cholangitis is not indicated in the acute or early disease course.
Avegno & Carlisle - Evaluating the Patient with Right Upper Quadrant Abdominal Pain
Management and Treatment of RUQ Disorders 
❖ ABCDs
❖ Resuscitation of an emergently ill patients takes precedence in RUQ disorders. 
❖ Careful attention to airway and breathing difficulty (as direct sequela of the disease itself or as part of a systemic response) should be done 
first. 
❖ Circulatory issues such as volume depletion are often major concerns in common diseases such as pancreatitis and severe biliary disease, 
but are not seen routinely in mild to moderate hepatic or gallbladder pathology.
❖ Hypotension may prompt a workup for a severe infectious cause (cholangitis, appendicitis), perforated viscus, vascular etiology (AAA, 
mesenteric ischemia, dissection), or bleeding (in particular, a complication of cirrhosis). 
❖ Fluid resuscitation is key
❖ Pain control is critically important in the treatment of RUQ disorders
Surgical Treatment 
❖ Gallstone disease generally requires cholecystectomy, but not always in the acute setting, and is not recommended for asymptomatic patients.
❖ For cholecystitis and acute cholangitis, surgery may be needed, but generally after other interventions such as antibiotics and/or ERCP.
❖ Newly diagnosed malignancies of the biliary, hepatic, or pancreatic organs may require invasive biopsy or surgical resection; but again, this is 
rarely an emergent procedure (although admission for definitive diagnosis, staging, and management is often initiated in the emergency 
department). 
❖ Other intra-abdominal disorders presenting with referred pain to the RUQ may require surgical interventions, particularly appendicitis, 
perforated viscus, and ruptured ectopic pregnancy. 
❖ Vascular catastrophes (AAA, dissection, ischemia) necessitate immediate consultation with appropriate surgical specialists and emergent 
operative repair.
Medical Management
❖ Treatment of acute hepatitis varies widely depending on the type. 
❖ Hepatitis A is self-limiting and requires supportive care only, generally as an outpatient. 
❖ Hepatitis B and C may follow an indolent course, and patients may need to be admitted in the late stages of the disease when complications of fluid 
imbalance, coagulopathy, and encephalopathy occur. 
❖ Novel antiviral therapies for hepatitis C have the potential to significantly decrease morbidity and the burden of this disease, with some new therapies 
considered curative.
❖ Acute pancreatitis requires targeted fluid resuscitation, close monitoring of electrolyte imbalance, proper nutrition (oral or parenteral, depending on disease 
severity), and modification of predisposing factors (if possible). Antibiotics are reserved only for severe or necrotizing cases.
❖ PUD, depending on the presence of complications (perforation and/or bleeding), may be managed outpatient with modification of lifestyle factors (avoidance of 
nonsteroidal anti-inflammatory drugs), proton pump inhibitors, and consideration of Helicobacter pylori treatment; or may require admission for endoscopy and 
invasive intervention after resuscitation.
❖ For disorders originating from the RUQ/mid-epigastrium for which patients are admitted, consultation with gastroenterologists is strongly recommended.
❖ Other diseases not originating in the RUQ should be treated according to their specific process after general resuscitative efforts. 
❖ Intra-abdominal or thoracic infections such as pyelonephritis and pneumonia may require early institution of antibiotics. 
❖ Pregnancy-related conditions should always be discussed with obstetrics/gynecologic consultants or close follow-up obtained for non-emergent patients.
Patient Case
CC: 39 yo F, Hx of obesity, and intermittent epigastric 
and RUQ pain x 1 year. Presenting to Puentes with  





- 1 yr of intermittent abdominal and RUQ abdominal pain, 
worsening over the last few weeks.
- Eye yellowing occurring over the last few weeks.
- Saw a provider at another clinic, OCT 2019, reports that she 
had LFT and hepatitis labs drawn, states that doctor told her she 
had "inflammation of her liver" but that hepatitis labs were 
normal. 
- Was seen at Puentes for a similar complaint in Feb 2020 - LFTs 
normal
- Seen via tele-health last month reporting abdominal pain 
morning >evening, and that episodes of pain can last 3-4 hrs at a 
time, with associated nausea, had also self-started on 
omeprazole 20 mg daily, with some improvement in pain 
symptoms. 
- Cut out greasy foods. Given the improvement in her 
symptoms with PPI and diet changes, was encouraged to 
continue.
- Change of PPI to BID, and leading differential at that time 
being gastritis vs gerd >>> hepatic/biliary process, albeit 
RUQUS (to evaluate for gallstones) was suggested if symptoms 
persist or worsen.
- Now patient with worsening epigastric/RUQ pain throughout 
the day, now worse after meals, only able to tolerate small 
meals, and has decreased appetite, intermittent nausea, and 
infrequent NBNB vomiting.
- Denies fever, chills, constipation, abdominal distention, itching










Gen: NAD, non-toxic, non-ill appearing




Abdominal: mild epigastric and RUQ tenderness to deep palpation. 
Murphy's negative. Liver tip felt just below the bottom rib, Span wnl. 
No Caput medusa or other dilated abdominal veins. No CVA tenderness.
Extremity: Pulses intact, no lower extremity edema.
Assessment
- Intermittent, oscillatory pain worse after meals in a 39 yo 
mild-moderately obese woman, now with icteric sclera, and 
intermittent obstructive/inflammatory symptoms of nausea, 
NBNB vomiting.
- Highly suspicious for biliary process, biliary colic/biliary 
sludge >cholecystitis >choledocolithiasis>Gallstone pancreatitis 
>cholangitis>malignancy affecting the biliary tree.
- Patient non-toxic appearing, with negative murphy's sign, and 
able to tolerate PO less suspicious for acute cholecystitis, no 
need for emergency room evaluation at this time. Emergency 
room precautions reviewed with patient
Plan
- Continued diet changes of avoiding fatty/fried/spicy foods, 
frequent smaller meals vs. larger meals
- Re-start PPI BID incase some superimposed aspect of GERD/
gastritis
- Urgent RUQ US (Cost a significant factor) 
- LFTs (Cost was a significant factor)
- Obtaining prior Hepatitis labs
- ED precautions (Fear provoking) 
- Follow-up in 1 week at Puentes for interval evaluation, lab 





❖ ED Eval 
❖ Neg for hepatitis
❖ Mild Improvement of LFTs 
❖ RUQ US w/Stones at Neck of GB
❖ Admission
❖ MRCP > cholelithiasis
❖ Chole performed
Summary
❖ ABCDE survey and appropriate resuscitation.
❖ Perform a focused history and physical 
examination.
❖ Perform targeted diagnostics (Labs/Imaging) 
and further tests as required. (RUQ US is King)
❖ Early surgical consult
❖ Administer supportive care as needed.
❖ Identify and treat the underlying cause.
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